Split-ballot data are often used to study double standards. The key problem of this design is that individual double standards cannot be identified. We propose a simple two-step approach based on a matching pre-processing of the data to estimate individual double standards. Once this preliminary first step is completed, any statistical technique (e.g., regression models) can be applied on the new data. We illustrate the method with an application concerning gender double standards on attitudes toward age at leaving home using data from the third round of the European Social Survey. We show that the proposed method simplifies regression analyses of the effects of covariates on double standards and offers new opportunities for research on double standards.
Introduction
In this paper we propose a simple two-step approach for the analysis of double standards using split-ballot survey data. A double standard refers to the use of different criteria for judging the same trait, behavior or performance of two different groups of people (Foschi 1996) . While the focus will be on gender double standards, i.e. on the differential evaluation of men and women, the proposed methodological approach can be applied more generally to evaluate double standards with reference to race, age, economic status, etc.
There is a vast amount of studies in social psychology and other disciplines on gender double standards (e.g., Crawford and Popp 2003; Deutsch and Saxon 1998; Kreager and Staff 2009; Reid, Elliott and Webber 2011; Reiss 1964; Rijken and Merz 2014) . Jasso and Webster (1997) , for example, investigated double standards in just earnings for men and women workers and found that men were systematically assigned higher just earnings than comparable women. The studies reviewed by Crawford and Popp (2003) highlight a persistent sexual double standard consisting in more sexual permissiveness granted to men (see also Kreager and Staff 2009 ). Liefbroer and Billari (2010) and Rijken and Merz (2014) found evidence of gender double standards with respect to the acceptance of different demographic behaviours such as living in an unmarried cohabitation or being voluntarily childless.
Quantitative non-experimental studies have used two different types of survey designs to analyze gender-based double standards 1 . In the first type of design, used for example by Reiss (1964) , all respondents answer the same questions on the 1 In this paper, we focus on quantitative methods based on survey data. Alternative approaches that have been used for the analysis of gender double standards include experimental research (see e.g., Marks and Fraley 2006) and qualitative methods (see e.g., Loxley 1996). acceptance of given behaviors with reference to woman and men separately. In this approach, that we label as complete design, asking twice the same question for the two gender target may introduce a bias due, for example, to question order effects, increases interviews duration and cost, as well as probability of non-response.
Moreover, non-independence of answers within respondents should be addressed.
The second approach, named split-ballot design, consists in randomly drawing two sub-samples to be assigned to items regarding women and men, respectively (see e.g., Rijken and Merz 2014) . The split-ballot design, is a classic way of integrating experimental design and survey of a representative population sample combining the distinctive external validity advantages of representative surveys with the decisive internal validity strengths of the fully randomized experiment (Sniderman and Grob 1996) .
The main limitation of the split-ballot design is that it does not allow to identify the existence of double standards at the individual level because each respondent either answer the question regarding men or women, while the other answer is missing. Nevertheless, data from split-ballot surveys can be used to assess the existence of double standards at the level of groups or by imputing the missing answers. The simplest approach consists to use regression models where among the covariates of interest it is included a dummy for the gender of target (see e.g., Rijken and Merz 2014) . This approach has some limitations. First, a methodological drawback is that the imputation relies on the goodness of the specified regression model assumptions (e.g., linearity). Second, it makes difficult to fully study the heterogeneity that can characterize double standards. One should, in fact, include all possible interactions between the gender of target dummy and all the other covariates. This becomes unfeasible, or difficult for the interpretation of results, when several covariates are included especially in complex models, like multilevel and/or nonlinear models. We propose an alternative and simple two-step approach based on preprocessing the data by matching before multivariate analyses are implemented. We also show that the potential outcome framework (Rubin 1974) , developed in the different context of causal inference, can help in conceptualizing the analysis of double standards with split-ballot data.
The proposed approach has several advantages. The imputation is made transparent by the matching procedure and parametric assumptions are avoided.
However the most relevant advantages are for the substantive research questions that the approach helps to answer. The imputation step allows to estimate double standards for each individual and these can be directly analyzed. Any technique can be used in the second step. With this approach the study of the (possibly complex) heterogeneity characterizing double standards formation is simplified. We apply this approach to data from the third round of the European Social Survey.
Methods
Consider a split-ballot design questionnaire where, for expositional simplicity, a single question on attitudes related to the acceptance of a given behavior is included. willing, for the purposes of matching; 2) sort all units into strata, each of which has the same values of the coarsened X; 3) prune from the data set the units in any stratum that do not include at least one treated and one control unit.
Following these three steps, the researcher can apply any regression method to the matched data (e.g., a regression model). In fact, once we have estimated the variable D for each subject, irrespectively of the specific matching procedure we adopted, we can directly use this new variable in a multivariate analysis.
Data and variables
To illustrate the proposed approach we use data from the third round of the European Table 2 , it also emerges that the stronger double standards arise with respect to the importance of having a full-time job to be considered an adult. A matching pre-processing approach might be very useful to analyse this battery of questions. For example, it could be of interest to find clusters of individuals with similar patterns of double standards with respect to the different life course events. After having pre-processed the data by using a matching algorithm, it would be easy to estimate individual double standards for each of the four dimensions described in Table 2 . Subsequently, a cluster analysis could be easily implemented on the new data. This would not be possible using the raw data.
Another set of ESS-3 questions useful to study double standards related to the transition to adulthood pertain to individuals' perception of the appropriate age when a range of life course events should or should not occur. We focus in particular on what an individual believes is the appropriate age of leaving home. To be specific, the question is posed as follows: "After what age would you say a man[woman] is generally too old to still be living with her or his parents". This question refers to a cultural age deadline in the spirit of Settersten and Hagestad (1996) . One problem with this variable is that the interviewees can decide to give a specific value for the "age deadline" or, alternatively, to answer that "one is never too old to live with his parents" ("never"). Even tough, the percentage of "never" answers is quite high in some countries, the ranking obtained by dichotomizing the variable or ignoring the "never" answers are quite similar (see Aassve, Arpino and Billari 2013 that analysed this data). In the next section this variable will be used in a regression analysis limited on the UK sample after having pre-processed the data by matching. Before
conducting this analysis, we tested for evidence of self-selection in the selected sample for those answering "one is never too old to live with his parents" by using an
Heckman selection model. We did not find evidence for self-selection in the UK sample. Therefore we ignored the "never" category and considered the variable as numerical. Matching pre-processing to study double standards: an application related to leaving home age deadlines
In this section we apply the matching pre-processing approach discussed above to the age deadline question related to leaving home. For illustrative purpose, as already said, the analysis will be limited on the UK sample. From table 3 we can see that
United Kingdom is one of those countries for which we find a statistically insignificant difference in the average values of the perceived age deadlines between the samples of those answering for the male and the female target. However, the fact that overall there is no evidence of double standard does not imply that nobody in the UK population holds a double standard. The result might simply indicate that the prevalence of this sub-population is low or double standards of the opposite sign might compensate each other. In order to investigate on the possible heterogeneity characterizing double standards we contrast two approaches. The first one consists in implementing directly on the split-ballot data a regression analysis (we label this approach as one-step approach). Our alternative proposal consists in first preprocessing the data by matching and then applying a regression model on them (two-
step approach).
We start by showing results from the second approach. We first adopted a CEM procedure to find strata of individuals with similar characteristics using the R software cem by Iacus, King and Porro (2009) . The covariates we considered were:
respondent's gender (1 = female; 0 = male); age (numerical); education level achieved (1 = primary or less; 2 = secondary; 3 = post-secondary); religiosity (numerical: 0 = not at all religious to 10 = very religious). The numerical covariates age and religiosity were coarsened into 4 equal frequencies intervals. Then all units were assigned to one of the strata formed by combining the values of the considered variables. Finally, the algorithm, pruned from the data set the units in any stratum that did not include at least one individual assigned to the male version of the questionnaire and one assigned to the other version. Given that the gender of the target was randomly assigned, we only had few unmatched units (5 with T = 1 and 14 with T = 0). Unmatched units were in majority females in the oldest age group. Again, given randomization of T, we do not expect strong unbalance in the covariates distribution between the two groups. In fact, the L1 index, that is a measure of imbalance, is smaller than 0.05 for all the covariates. However, the multivariate L1 calculated for some combination of covariates (e.g., female and education) showed higher values (0.21). After matching also interactions among all covariates were balanced. The estimated difference between the average age deadline for the two targets was 0.30 with a 95% confidence interval equal to (-0.41; 1.01), so confirming that overall there is no statistically significant evidence of a double standard in UK.
At this point it is interesting to implement a finer analysis to see if sub-groups of the population hold a double standard. clear that some strata specific estimates are quite unreliable. However, the approach is useful to explore the heterogeneity existing in the data. From Figure 1 we can see that there is evidence of considerable heterogeneity: there are several strata that show positive and significant estimates, while on the other hand there are strata with negative and significant estimates. The fact that overall we do not find a significant difference between the two target is due to compensation effects between these two groups to which belong, about 30% and 24% of the matched units, respectively. The remaining 46% belongs to the "black" group, indicating that a great part of the UK population do not hold particular double standards with respect to age deadlines related to leaving home.
After having an indication of heterogeneity in the population, it is of interest to characterize the different groups. Table 4 shows some descriptive statistics by the three groups previously identified. Among those that tend to accept men staying at home longer, we can notice a prevalence of young females with low education. On the contrary, among those who are more "tolerant" with women we notice higher age and education. Religiosity seems not to differ much across groups. Without the matching pre-processing step this analysis would not have been possible.
To assess the statistical significance of these heterogeneities of double standards we implement a regression analysis where the outcome is the estimated individual double standard from the matching procedure described above. Table 5 shows results of this regression analysis. Model 1 only introduces baseline covariates, while model 2 also includes some interaction between the respondent gender and age and education. All the covariates, but religiosity, are significantly associated with double standards. The results of model 1 and 2 basically confirm what it was already noticed commenting on the groups covariates profiling.
An alternative approach is to implement the one-step method, i.e., a regression analysis on the observed attitude answers, including a dummy variable for gender of target T among the covariates. Moreover, to have a model equivalent to Model 1, i.e., accounting for heterogeneity in double standards, a full set of interactions between T and the other covariates has to be included. Results from such regression model are reported in Table 6 (Model 3) . First of all, we can notice that standard errors are now much higher than in Model 1 of Table 5 and we only find significant differences by gender of the respondent. Moreover, the interpretation of results is more involved.
Finally, we can notice that in order to test for interactions effects on the double standards (for example, by gender and education) as done in Model 2 of Table 5, we should have included 3-way interactions.
Summarizing, we can notice that introducing a matching data pre-processing step simplifies the analysis of the effects of covariates on double standards and offers some additional opportunity for research on double standards.
Conclusions
In this paper we discussed the estimation and analysis of double standards using splitballot quantitative survey data. The key problem of this design is that individual double standards cannot be identified. We proposed a two-step method that simplifies the analysis of split-ballot data and offers new opportunities for research on double standards. The approach consists of a first step in which units assigned to one target group are matched with units assigned to the other target group to estimate individual double standards. Once this matching pre-processing of the data is completed, any statistical technique (e.g., cluster analysis, regression model) can be applied on the new data. We illustrated the method using data on attitudes toward age at leaving home from the third round of the European Social Survey.
We showed that the proposed method simplifies the analysis of the effect of covariates on double standards. In fact, in a regression approach typically used for this goal, full interactions between the indicator for the target and covariates are not necessary. Having estimated individual double standards, these can be directly modeled using only the main effects of covariates. If interaction effects has to be tested, 3-way interactions of the traditional approach can be substituted with 2-way interactions.
The proposed matching pre-processing approach also offers the possibility to implement analyses that otherwise could not be realized with split-ballot data. For 13 example, having obtained estimates of individual double standards one can calculate the proportion of individuals that hold (different types of) double standards. As another example, in case of analyzing different dimensions, a cluster or factor analysis could be implemented on the estimated double standards for the different items.
One limitation of the approach is that in the second step one should take into account that individual double standards are estimated. The application of bootstrap methods for this scope could be explored in future research. . Answers can be given on a 5-point scale ranging from 1 = "Not at all important" to 5 = "Very important". 
